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SPECIFICATION 



1. TITLE 

Insulin derivative and its application. 

2. CLAIMS 

(1) An insulin wherein a fatty acid is bound to the amino group of amino acid 
or B29 of the insulin B chain. 

(2) An insulin wherein a fatty acid is bound to the amino group of amino acids 
B^ and B^g of the insulin B chain. 

(3) A pharmaceutical composition having a pharmacologically acceptable 
amount of the compound described in claim 1 as the effective component. 

(4) A pharmaceutical composition having a pharmacologically acceptable 
amount of the compound described in claim 2 as the effective component. 



(5) 



A pharmaceutical composition described in any of claims 3 and 4 whirh 
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3. DETAILED DESCRIPTION OF THE INVENTION 
Technical field 

This invention relates to a novel insulin derivative, more particularly to an 
insulin derivative which is useful for lowering the blood sugar in diabetes. 

Background art 

Insulin is a peptide consisting of 51 amino acid residues which is secreted 
from the Langerhans islets of the pancreas; it controls the glucose amount in the 
blood. If for any reason control of the secretion of insulin from the pancreas becomes 
abnormal, high blood sugar symptorTi occurs and diabetes develops. If a diabetic 
patient is left to himself, various symptoms develop from the high blood sugar condition 
and death can usually not be avoided. In order to normalize this high blood-sugar 
condition, it is necessary to administer insulin. The insulin used can be extracted and 
purified from bovine and porcine pancreas, or it can be the human type made by 
recombinant genes in bacteria, or it can be porcine insulin enzymatically converted to 
the human type. 

The difference between human insulin and bovine or porcine insulin in the 
below formula (1) is that, in bovine insulin the amino acids 8 and 10 of the A chain (Ag 
and A^o) are alanine and valine and amino acid 30 of the B chain (B30) is alanine, in 
porcine insulin amino acid 30 of the B chain is alanine and amino acids 8 and 10 of 
the A chain are threonine and isoleucine, and in human insulin amino acids 8 and 10 
of the A chain are threonine and isoleucine and amino acid 30 of the B chain is 
threonine. 

Such human, porcine or bovine insulin is administered to the patient as an 
injection agent in the necessary amount subcutaneously or intramusculariy, to control 
the blood sugar. 

Diabetic patients must inject insulin every day for their entire lives, and many 
suffer problems such as pain while injecting or degeneration in the area of injection 

In order to avoid ^^^r.rh npm n/-^-— . 

■ ns'jiin together with, e.g absorption promoters and protease inhibitors Examples 
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include a method incorporating an enzyme inhibitor (Danforth et al.: Endocrinology 65, 
175, 1978), a method using an oil emulsion with an emulsifier (Nanari (?) et al., Acta 
Diabet.Lab. 15, 175, 1978). a method using ribosomes (Yoshida: EPA 140,085), and 
a method wherein insulin particles are entrapped in an azo polymer and released in 
the large intestine where no digestive enzymes are secreted (M.Saffran: Canadian 
J.Biochem., 57, 548, 1979). 

Also, glycosylated insulin is known as insulin for transdermal use (US 
patents 4,478,830, 4,478,746, 4,483,792, 4,489,063, 4,489.064 and 4,536.572). These 
vahous glycosylated insulins are used because conventional insulin forms crystals, 
and is therefore not stable during long-term storage. 

Problem(s) to be overcome by the invention 

It is the object of this invention to provide an insulin derivative suited as a 
pharmacologically acceptable, stable insulin preparation. 

Means of overcoming the problem(s) 

As a result, the present inventors discovered a novel fatty acylated insulin 
as a fat-soluble insulin which does not lose its insulin activity and shows the effect of 
lowering the blood sugar, and they thus completed this invention. 

The novel insulin derivative of this invention is represented by general 
formula (I): 

[see formula at the lower left corner of page 796 of the original] 

(in the formula, and represent the same or different fatty acyl groups, X and Y 
both represent threonine or alanine, Z represents isoleucine when X and Y are 
threonine, and valine when X and Y are alanine. 

Further, in the formula Phe represents phenylalanine, lie isoleucine, Val 
valine, Giu glutamic acid. Gin qlutamme Cv^, rv^^pi-^ en-- — 



25 August 1993/sk 



JP-A 1-1254699 (4) 



The compounds of this invention are useful as agents for lowering the blood 
sugar in diabetes. 

As shown in the above general formula (I), the fatty acylated insulin of this 
invention has a fatty acid attached to one or both amino acids and B29 in the insulin 
8 chain. 

In this invention, human, porcine or bovine insulin may be used. 

The fatty acid bound to insulin in this invention is preferably one with about 
7-21 carbon atoms; examples are caprylic acid, pelargonic acid, capric acid, 
undecanoic acid, lauric acid, tridecanoic acid, mynstic acid, pentadecanoic acid, 
palmitic acid, hentadecanoic acid, stearic acid, nonadecanoic acid, phlachic (?) acid, 
undecenoic acid, oleic acid, elaidic acid, cetoleic (?) acid, elcanic (?) acid, placidic (?) 
acid, sorbic acid, and linoleic acid. Palmitic acid is particularly preferred. 

The compounds of this invention can, e.g., be produced by the following 

method. 

Step (1): Synthesis of an activated ester of fatty acid. 

Step (2): p-methoxy-benzoxy-carbonyl azidation of insulin (pMZ) (formation of pMZ- 
insulin). 

Step (3): Combining the fatty acid activated ester and the pMZ-insulin, 

Step (4); Removal of the pMZ group. 

Step (5): Separation and purification; storage. 

The above steps can be described further as follows. 
In step (1), synthesis of an activated ester is conducted in order to activate and 

increase the reactivity of the carboxyl group, since the fatty acid itself is not 

reactive and cannot as such bind to insulin. One specific example is N- 

hydroxy-succinimide ester. 
In step (2), the p-methoxy-benzoxy-carbonyl azidation of insulin is conducted in order 

to protect the ammo groups, since the activity of insulin itself is lowered by 

the substitution of amino groups in the amino acids (Gly:) in the A chain, 

particulariy A, 

solvent with stirring at room temperature 
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In step (4), the protecting group pMZ introduced in step (2) is released with trifluoro- 
acetic acid. 

In step (5), purification by gel filtration is followed by high-performance liquid chromato- 
graphy to obtain insulin with a fatty acid bound to the amino group of one 
of the amino acids and (insulin with fatty acid bound to [original; 
RJ or B2g [original: R29], and insulin with fatty acids bound to the amino 
groups of the amino acids B^ and B29 (insulin with fatty acid bound to B, 
[original: RJ and Bjg [ohginal: Rjg]). 

The resulting insulin derivative can be twice freeze dhed and 
obtained as a powder. 

Working examples and test examples 

Below the invention will be deschbed by way of examples, but the invention 
is not restricted to these. 

Reference example 1 

Method for preparing fatty acid activated ester 

50 mM palmitic acid and N-hydroxy-succinimide are added to 1 50 ml of ethyl 
acetate, 50 mM dicydohexyl-carbodiimide is added while cooling with ice, and stirring 
is continued for 24 hours. After the end of reaction, the liquid is filtered, the solvent is 
distilled off, and the residue is recrystallized in ethanol to obtain palmitic acid N- 
hydroxy-succinimide ester. 

Reference example 2 

Method for preparing pMZ-insulin 

1 mM bovine insulin and 4 mM p-methoxy-benzoxy carbonyl azide are 
dissolved in 1 N sodium hydrogen carbonate solution - water - dimethyl-formamide 
(2:3:4), and is stirred for 34 hours at room temperature. After the end of the reaction, 
50 % acetic acid is added, and solvent is distilled of^ Thp rp^-H' ;c ^-r^c^r.-^ . - 
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Working example 

1 mM pMZ-insulin is dissolved in dimethyl-formamide, 50 mM palmitic acid 
N-hydroxy-succinimide ester is added to this, and it is stirred for 3 hours at room 
temperature. After the end of the reaction, solvent is distilled off, anisole and trifluoro- 
acetic acid are added to the residue, and it is stirred for 1 hour with ice cooling. 

After that, thfluoro-acetic acid was distilled off, ether was added to the 
residue, the formed precipitate was filtered off, and the residue was rinsed with ether. 

The resulting residue was dissolved in 1 N acetic acid, gel filtration was 
conducted on a column loaded with Sephadex G-25, and the insulin fraction was 
concentrated. 

The insulin fraction was freeze dried, dissolved in a mixture of acetonitrile 
: 0.3 % trifluoro-acetic acid (2:3), whereafter Lys-Bjg palmitoyl-insulin (pal-1), Phe-B^ 
palmitoyl-insulin (pal-2) and Phe-B^ - Lys-B29 dipalmitoyl-insulin (pal-3) were obtained 
by high-performance liquid chromatography. 

The results of high-performance liquid chromatography are shown in Figure 

1. 

Identification of the positions where fatty acids are bound in the derivatives 
obtained as described above, was done by deaminating the derivative, hydrolyzing with 
acid to break all peptide bonds and hydrolyze into 51 amino acids, and analyzing with 
an amino acid analyzer. 

The values from the amino acid analysis are shown in Table 1. As shown 
in the Table, insulin (unmodified) has 3 free amino groups, and when it is deaminated 
an amino group is lost and cannot be analyzed by amino acid analyzer, but when fatty 
acid is attached it cannot be deaminated, so when comparing insulin itself and the 
deaminated product, there will be an increase of one at the position where the fatty 
acid is attached, so position of the attachment can be identified. 
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Test Example (Blood sugar lowering effect) 

24 male W.star rats after 24 hours fasting were fixed on the backs.de, the 
pharmaceutical to be tested was dissolved or dispersed ,n 1 N hydrochloric acd and 
was iniected ,nto the femoral vein or the femoral muscle. The amount administered 
was 100 pg/animal as insulin. After the administration, venous blood samples were 
taken and the amount of glucose in the blood was determined. 
The results are shown in Figure 2. 

As seen from the Figure, insulin derivatives pal-1 and pal-2 of this invention 
remarkably lowered the glucose value in the blood. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a graph showing the results of a high-performance chromato- 

gram. 

Figure 2 is a graph showing the change in the glucose amount in blood after 
administration. 



Fig. 1 

Ordinate: Acetonithle (%) 
Abscissa: Time (min) 
Symbols: INS (insulin) 

Fig. 2 

Ordinate: Glucose reduction in blood (%) 
Abscissa: Time (hr) 

Symbols: Reference (physiological saline) 
pal-2 
pal-1 

Bovine insulin 



■59) B ^ ta 4# 1^ It ( J p ) (w m t m 

®^m^W^^m(A) ¥1-254699 

©Int.CL' mism frl^SilSo- ©/^tSfl 1 ^(1989)10J! 11 □ 

C 07 K 7/40 8318 - 4H 
A 61 K 37/26 A DP 8615-4 C 
// C 07 K 99:26 ^lil^ ^M^R<n^ 5 ( rfesH) 

ffi 0S63 - 83912 
©th M BS63(1988) 4;] 5 B 











E i 
11 




t(!ll9^ 


@% 












;:*:KW?3^^ mfi^BTl 5#lt!i26^ 




m A 






*tc 3t ^ 














§1 fl 







i^U Xtf 

1 . 3C 'II 4^ 

Y > X V :^ M -t CO Jf) 

2 . n n ^ (7) jt HI 

(2) -r>x'j>Bja(OB. aa^B.,i07<yfit 

( 3 ) i1 ^ 1 ^ £ U CO <t O :55 j¥ -7 rrfj jT ?f 

u ^ ^ lA, ^ r ^ * in 1^ . 
CO ii ^ or 2 .VI it to ^ o fli (7j it '7 w --t 

^ ^ ;A t r a est « m dt 1*1 . 
(5) M««^&^tffflTAsi1;^^!^3iJ^Mc^^B4 

5 . « 'H CO »T ia 0: itt ff] 

( It J. ifl J? ) 



ttJ * n 5 T ^ y « ;a b 1 « A* ^ a 5 m 

^ :^ T ifc £ . H 6 « W [^J T I? Itt A* 6 CO ^' 

iA n t. T i> < t . fli M 0 « V £0 K 'ii ^ 

Hi «S « fS ^ lE it tt i y> . y > x v > 

^: Kl' 0' U ^1 r 6 ^ » A< ^> 5 . n ^ Y V 

X V > t b T 11 . . y 5r iO W fH 6 Wi 111 1,1 

> C-- W « ft-. T (Yj u: e- h T! <r ft t ^) AHfl ^• 
^^ n r 6 . 



i: 0 o T <S CO iJt 5? > X 'J > T A 0 - 

ai M m >i U c > X 'J > <1 fif [3 . ~- 

4. ^0 fill ife u ^ It n a 0 r . t£ w c <t a 'rt 

^ W « <i (0 ft ^ W no i'rt ti ii a 11 

? i.^ 6 A* ^> 5 . 

C to J: ^ Y > X y > it IM 13 fp -5 .'T < 

y) , H n ^ if a » . it£ )IU & ^> to ;r; y; M 

w ? n T s . 



r^fflT 1-1^5 (2) 

ff<j c J3 A b T ^ ^. . ^ n 0 ^ ^ i 

i: . w u; Pil m t o 1" ^ ;j ( y > X :r - X 

e : Efidocrinolony SJ. 175. 1978). fl^tffl 
X 0 h\l n 11 m t t C> )} ( t 'II 6 . Acta 
D i a b c I . L a L . 1_5 , 17 5. 1978). 'J ;|f y - A C 
r-5;ji>; (yoshld*: EPA 110.085) . X-T^X 
'J > n ? ^ r V -7 - T i» ffl U Jfl M ilC 5> 

W ? n ^i: A IB T ;t; # s ;^ iJ, * 6 ( n - 

S;»rfran: Canadian J. Riochca., W, 548, 
! 975 ) . 

X . « ii{ (W f> tt it A /n > X > t b T u . 

HI ft. Y > X 'J > ( W 4$ ^ 4 7 8 a 3 0 , 

4 7 8 7 4 6 t> . ?n 4 4 a 3 7 9 2 '4 . 1 4 8 3 0 6 3 ^. m5 

4 4 8 9 0 6 4 S m ^ S 3 6 5 7 2 ^ l|I Jd iU ) 4< Jai 6 n 
T i . C £0 <0 li . fif 3*^ £0 -r* V T ?r 51 ,*f? 

T tl M ,2. A< Ul L . itfl « 13 *J X ^2 c i: 
e«^'coM^Y>x'j>t \^ Tz t> <r> -v ^ ^ , 
(5S'i]j6<«uuj:^tt5aia) 

xv >MMc«r£'r>x'j>;j|^(*^t2U^T 



in £o ifj /2 r > X V > a ^ ^ ti . - Aa A 

( I ) : 

A in II Cty- I Ir-Val-Clu-Gln-j 

s - — — ^ 

I I 

Cf^ Cjm— Y-Sor- /. Cri Scr-l^u-rrr-Cln-lcu-Clu-Ain-Tjtr-rfi-A-^n-Otl 
S S 

1 / 

S 5 
I t 
j-Cra-ClyScr Ilia leu I -C i A I alcuTr r -I cu - Va I CfS - j 

D II f'hc-V.it Am Oln Ills I ru [ 



^At^u, xAcrvtifrii-Txu^r^vxa 

r^*-->=5';s*5L/. z(±x24i7Y*<xui'^ 

X . it Phe : X J. ^ fl. T ^ > , lie. 
< y a -f i/ > . Va 1 : V :/ . CI u ; ^ ;l/ 

V, Ser:-tr»;>. Lrii nY >V, Tyr: 

U > . Asn : r X ^ ■¥ ^' . II i s : t X 

■J -y y , c 1 y : ^ >' > , A I a r ^ > , 

A r « : r ;b ^ > . Thr X I t > . Pro 

y D V > . if r> 1- . ) 
T j< t3 ? n £ . 

>^ 55 'fl ft. A tl tt « C t: 1^ i mi at I* T M i: 

I. r III T A e> . 

t r. jt '1. -^.i. ^ T 



4. ^ ^f] ^ r i y :^ 'J > U . th. -f -9 R 

9 ■> > X > CO fsi n ^ III -r ? « . 

\K 'JH n f n 7 - 2 1 lis ft £0 £0 6< If J b < . 91 .1 

Vt*:^;!/*. O *) y Ml . b -y )\^ fii , ^ 'J 

7'^'T'>rt/rtt. xxru>«t. y-^-7'*>rt(t. 

7 y ^ y m , o y 9 y u y m ^ :t u y m ^ j- 

^ ^ iy y m . -thu-f^ftf. xn/*fle. -f ^ y 
>' y m . yn/f>«. -jyu-zv 

« A< (f e n i . 4> c . ^ ^ > «t AMf 1 U 
. 

X « C I ) : l» U/j «t CO ffi it fl: X X >K0 ^ lA. 

X ( 2 ) : > X V > O P - > h ^ ^ > ^ •> 

;t;;l..-K^;t'7i>J^ (pMZ) ^ (pMZ-Y 

> X y > (7) ^ ri£ ) 

XC(3):fteIl/jfttfAtl^X^A.t p M Z - -< >X 



rK.r7-i-2niG9n (3) 



> -t CO 


AS 


o 






















O : P 


M 


z 




£0 » 


















( S ) : 




M 


s 




















J; 4S I 








T 




'11 


r * 




^>: £0 


t 


$6 


0 r 




























r: n (\) 


CO 




t± 


ft: 


X 


7- 


£0 








m 


Vi « 


t to t> 


£0 


T 




6^ Jo 






^ < 




■e £0 


t 




T 11 


Y > X 


'J 


> 






u 


fi 








£0 :f7 


+ 


•> 








tl 






& 




^' 


a 


It) Z> 


r: u: 








• ^ 


u 






U 


r li 




N 


- t 




-y 










K 








r 


z> 


- 


X r.' ( 2 ) 


to 




y 


X 'J 




£0 


p - 




h + 


y 




y '/ 


+ * 




- 


}U 






<h 


l± . 




> t 




> 


A to 


'1' CO r 


^ 




Mi 


( ci 


y : 


) 




A 


, £0 


T 




/ ic 


d< IIB a/j 


fit 






X 




«i 


* n 










0 . 


Y > X 


'J 






£0 *j 




tn 


^ fl 






c 




0 c 


t h 










£0 


(X 


i« CO 


rz 


i6 p 


M 


Z 


ft: 




























r « ( 3 ) 


n 


X 


n 


(2) 


T 


fj 


Tz P 


M 


z - 






X 'J 


y t: X 




( 1 


) 


CO f?i 




lift 


to « 




X y- 




h 


to W 



0 


S Jo 


T 






£0 tt 


f> 11 














K 


ff^ tit 




"C 




^ u 


C T ffl 


n 










t:: J: 0 








tr 


t 


6 . 


















(O 


T 


X 




(2) 


C 


T 




A 






(X » ;J5 


T 




p 


M 


z 


^: . 


h V y 












t: i: 0 


IK 




t* 


Z> 






















(5) 


CO 




» 


a y 


/t- 5 ift 
















^ 9 


n 




h 




y ^ - 












>- X 'J 


:/ 


B « 


£0 


B 


1 




B , ,(0 






n 






<o r 




y « 


£0 


r 




y )X 


c im lU) 












b f- 


tj 


CO { 


R 




y 


a a 


lift 


ll/j 










V tz < 


y 


X 'J 


y 


) 




B , 


A C/ B 




£0 


w 




£0 


r X y 


M 


£0 T 




y 












t+ 


t 




f- fj £0 


t 


H . 


X 


(1 


R 


i.u: 


)b od 






i> 






-r > X 




> ) 




n 
























n 


Tz 




> X 








u 






2*; « 


«t 




ft 


M 


t 


U T 








T 












K 




in 


) 

















^ m I iiBiw«ffinfti^xx;uco«i>; 

Mi J- ^ )V isomS.iz^^fV^.i-yMt'Al/ 

CO ^ . ;k b /2 ]6< 6 v -> 0? a ^ ^ A/ ;b .1C 

V Y ^ K 5 0 m M ^ jte t 2 m iin «! rr r . 

«rft. £CeJ«5r^^b. J&Mt^:fiI;^brc£0 
^ . >t tt X 5r / - It J; n 1^1 M L . />• 
>fttN-tKcf:^>/-*^^>/Y^KJ^X7^;i'^r 
r» ^ . 

4* J5 t« z . p M z Y X 'j ^ £0 S3 i;. 

> "V * >U ^- ;l' T v H 4 m M ^ 1 N - Li! 

« * h- A »y j« • A • v y ^ It 

T ^K (2 : 3 : 4) COtf^ttC^A^b. 

r 3 t> m m n t z> , iJt c k y » . s o x m « ^ 

I % W « r ft. . s 0 X m flf ftV A> b fj[ M O:^. ttJ 



P M Z - ^ y X 'J y I niM^>'>^;U.l;;i/ 

A r < iz fd V , c n c ^ ^ > rtt N - 

b . « c 7 - y ~ ;u A i/ h 7 ;u u fi^ 

^ a ^: rr I'W > X tii ^> i3 ffl U re . 

(2 : 3) CiftA^b. ^tk^i^90~rh<f^ 

y y — .t 0 . Lys ' B , ;^ ^ h ;v Y > x 

> ( p 8 1 - 1 ) . p h e - B , M ;u ^ h ;u -r > 

X'J> (paI-2) . Phe-B, - Lys-B,,->/< 

>W < h ^l' > X > ( p a I - 3 ) f^^ T;: . 



r^r.1¥ 1-251 GDI) (4) 

r . 

1: .ii c J; 0 f'j 6 n J y > X > i^i ;3 <i 

CO llh lU) ftl « ^ fa {i i7) f??] U , A* iJI ^ £0 itt T 

U A: ar , r 5 y fit ^> C J: 0 ^> 4rr U . 

r ^ y ftt ^ ill 'S' 3i 1 * u: ^ t . ^ c ^ ^ r 

i« S:' T ? ^£ d< . 36 « 6< w o u T V- Jtt i> 

IK 7 ^ y -ft i: 5- It « U ? JIHf IVj « i>< M i> 
>6< fNi '>I^ r s i . 




l±Y>X';>tLT I00KC/t!5tbr::. & 

?r tt S U . 

ifl Pa I - I it 2 U . «Q C A y A- :j - 
XW^rfltf^tti. 

;n 1 fi4 Ci a «f CJ h '/ V A trj ^ 
* y V . 



i^pfl T i-'-'r)i(i;>9 (5) 

^ 2 a 



^ 1 w 




hr ) 



DialogWeb Output 



Page 1 of 3 



^DialogWeb 



vr Dynamic Search: INPADOC/Famiiy and Legal Status JAPIO -Patent Abstracts of Japan. Derwent Wond Patents Index 

:i Records for: PN=JP 1254699 ^ _J , 



Output 



Long 



3 



Output as 



Browser 



3 




Modify 





Records 1-3 of 3 In long Format 



n 1 2/34/1 (Item 1 from file: 351) 



008078156 

WPI Acc no: 1989-343268/ 198947 

Insulin derivs. useful as antidiabetic drugs - in which 

fatty acids are bonded to amino gps. of Bl and/or B29-ami no-aci ds in 

B-chain of insulin 

Patent As«;ignee: KODAMA KK (KOuA-n) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date week 
JP 1254699 A 19891011 JP 8883912 A 19880405 198947 B 

Priority Applications (No Type Date): JP 8883912 A 19880405 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

JP 1254699 A 5 

Abstract (Basic): JP 1254699 A 

Fatty acids are bonded to amino gps. of Bl- and/or B29-amino acids 
in B chain of insulin. Drug compsns. as antidiabetic drug contain 
pharmacologically permitted amts. of the insulin derivs. as active 
components . 

As insulin, any type of insulin (human, swine, bovine) can be used. 
As binding fatty acids, 7-21C fatty acids are pref . , esp. palmitic 
acid. The synthetic processes are (i) synthesis for activated ester of 
fatty acid, (ii) formation of p-methoxybenzoxy carbonyl azi dated (pMZ) 
insulin (pMZ-i nsul i n) , (iii) bonding of activated ester of fatty acid 
and pMZ-insulin, (iv) removal of pMZ group, and (v) sepn., purifier., 
and preservation . 

USE/ ADVANTAGE - The insulin derivs. have hypoglycaemi c effect, esp. 
deaminated pal-insulin (pal-1, pal-2) are effective. They are useful as 
antidiabetic drugs. 

0/0 

Derwent Class : B04 

international Patent Class (Additional): A61K-037/26; C07K-007/40; 
C07K-099/26 
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Pub. No.: 01 -254699 [JP 1254699 A] 
Published: October 11, 1 989 (1 9891 01 1 ) 
Inventor: MURANISHI SHOZO 
KISO YOSHIAKI 

Applicant: KODAMA KK [404837] (A Japanese Company or Corporation), JP 
(Japan) 

Application No.: 63-083912 UP 8883912] 
Filed: April 05, 1 988 (1 9880405) 

International Class: [ 4 ] C07K-007/40; A61K-037/26; C07K-099/26 

JAPIO Class: 14.1 (ORGANIC CHEMISTRY — Organic Compounds); 14.4 

(ORGANIC CHEMISTRY -- Medicine) 

JAPIO Keyword: R059 (MACHINERY — Freeze Drying) 

Journal: Section: C, Section No. 673, Vol. 14, No. 7, Pg. 94, January 10, 

1 989 (1 98901 1 0) 



ABSTRACT 

NEW MATERIAL: An insulin derivative having a fatty acid linked to amino 

group of an amino acid of B(sub 1 ) or B(sub 29) in insulin B chain expressed 

by the formula (R(sub 1 ) and R(sub 2) are fatty acid group; X and Y are 

J ■ \ 

threonine or alanine; Z is isoleucine or valine). 

USE: A hypoglycemic agent, excellent in stability, having fat solubility and 
useful for diabetes. 



PREPARATION: For example, a fatty acid (e.g., palmitic acid) is reacted with 
N-hydroxysuccinimide in a solvent to provide a fatty acid N- 
hydroxysuccinimide ester, which is then mixed with a solution of p- 
methoxycarbodiimidated bovine insulin and reacted at ambient temperature 
for 3hr. After completing the reaction, the solvent is distilled away and 
trifluoroacetic acid is added to the residue and reacted while being cooled 
with ice. The trifluoroacetic acid is then distilled off to dissolve the residue 
in 1 N acetic acid and carry out purification by gel filtration and high-speed 
chromatography, etc., to afford the aimed compoufid expressed by the 
formula. 
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8947613 

Basic Patent (no , Ki nd , Date) : JP 1254699 a2 891011 



PATENT FAMILY: 
JAPAN (JP) 

Patent (No , Ki nd , Date) : JP 1254699 a2 891011 
INSULIN DERIVATIVE AND USE THEREOF (English) 

Patent Assignee: KODAMA KK 

Author (Inventor): muranishi shozo; kiso yoshiaki 
Priority (No , Ki nd , Date) : JP 8883912 A 880405 
Applic (NO, Kind, Date) : JP 8883912 A 880405 
IPC: ' C07K-007/40; A61K-037/26; C07K-099-26 
CA Abstract No: ; 112 (23)217548A 
Derwent WPI Acc No: ; C 89-343268 
JAPIO Reference No: ; 140007C000094 
Language of Document: Japanese 
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